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[00021 

I 0 0 0 3 ] (Dip ti:mm<Dmm^m m^<Dmmm 

:zinh^mM^Wi^-^^mm(0^<ot'^-W^^Xh 
6o ^fc. 1 -156711 

^i,cmm(Dmm'^m^m.m-t^^tti^x%^xv 1,^. m 
^mm(D±:^t}^ibm^^'^xmm^m mmt^mTjk^ 
[ 0 0 0 4 ] :l<ox'? f^mm'^mi^^^^xix^ mm^<y 

^mm^^^^X^\^X-i6<z,t{cX^ ^ Stg^®t::|lfla 



(3) 



i^m2 002 -2 1715 



^ -r5?'^ifC0^fP'g^;65^C'5d^ 4#^¥9 -2 7 7 1 6 
I 0 0 0 5 1 

^ tuv "r—f-^m^i^tcwmmm^z^^^xn^ mm(D^m 

[ 0 0 0 6 1 5(c%§^tiw cr><t 9 f^f^m\Z^^Xti:^ thtl 
[ 0 0 0 7 1 

mm^nzfu-h 4 0) m^i^^^%wci^^^ 
v-b ( m^i^mMmmi>ci6n^y<y k:?^i^— h 5 2 ) 

^J^i^llM?F^^{^:J^tta;^t:'>'K^^2 9 RXJ^:b 
V :y^mmG 0 ) t Sriix. StSt^mWtcii^^^^ tufd 

^i^^ut mm.^^u^t -^x 
im^^ thx-^myi^-h tMi^-t^mm-^i^-h 



3) ^^{Jix^o 

I 0 0 0 8 1 mi (o-:^^m\^^.^m^'^w\^^\^^x\-x^ 
[ 0 0 0 9 1 ^^c. 112 (D^^^m^c^^^mmmm-t. ^ 

litCiott 5 ^^1^:7^1 h 14 0) ,h . pTifty^U'-h 

^tc*5ttej^tf>'K>'^2 9 RtJ^;«7s/^y ^-i/^ge 0 ) 
^g?^ffi^c;fc^ta^^V K:7^^--h 1 5 2 ) ^^iiix. -51^ 

I o 0 1 0 1 m2 <^)7|s:^p>^^c#a^^^^@^^*5v^r^^. 

x.5^^J^-7« ^-h ^-^#^;6S^«t*QttTV>6 <OX. m 

[ 00 1 1 1 crT% _hlE^^^9f^^m^-:^3v^Tfi. Sts 
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[0012] ^tz. Jiias^^j^-^ ^-h n-^^m^. r 

t m-ifcU, J.oSip:/u-h t -^m-^'^-h t (DM 
[ 00 1 3 1 ^^c. ±l5ma^;i51Smi^t:r^H. m?^^ 

[0015] 

^i^\^mmmmi^^-o\^^xm.m-r^o mi mi (^y^m 
m^^w^^ mmmm:(D-mmmmx-h^ c MP mm{ it^ 

1 o*i. mmmmz.^mwL{ mx.a^m^^ =^^<) 

^^a--^5'K5 0<^$^^lxLT^^^^^Tl/^So r<^)^Sl 

0 Tlis ^s^'^v K 5 4 (D-^m( i-tm^v^(D^m 

( la^) X^iy4^^< . mm^<^y K 5 4 ^g^WiC^ft* 

^ "^tc'^mxi^^^mM^m^ ^xmm^<r>mmmm± 

[ 0 0 1 6 ] r mwi^^zfi^ 40 1 mm^^y K 
5 0^ ^^^i-^^ny^—j>>2 0 ii. 7kWc^S'^2 1 

^h/fc^l ^^^t"— >^2 2 <b . Z<D^1 >^'r'-iy2 2 ±i,Z. 

mmcmx)^xm^^intzmmyi^—M.2 3 1 . r oni: 
>^u-i.2 3 ±^^iiji^te«ci^ft^nfcii2 v?2 

4 <t . r 0|g2 — >?2 4 _hi^7K¥{C|fft>*Ti^tt^ ix 
fc7K¥>'i^— -^2 5 i: . jts 2 5 Jb^^iii 

i^{c^ftbn;rcm3 ;'^7^":^2 6 t^^vxmm^ti 



[ 0 0 1 7 ) m ;?^7^— i^2 2 i^{cfi|gi ^ib^— i$^M 

mi ^"7^-1^2 2 ^±mi--/i^{cr^^x( -r^^t^^Yij 
\^m2 mi&^-^M2 •t>^w^-yh^xm , rHiirieUKSi 

f^^-tirSr^ ^2 ;^^-i^2 4 ^Sii:y'^-i>.2 

60 ^y'c. ^3 ;^7^— c/2 6 i^{cji^3 mib^-i5^M3 
H-C*5«p , r H^lHl^ifi'f^^ -lira r ^ tcj; 9 7k 
i|^:7u— i.2 5 icfp^oTC t-^^*p-t3x:;^[^tc) ^i^j^-^ 
-Swi: ;d5Tt^6o _h|Emi&^— Ml '-M3 

(omtsift^Sria^^t^-yrSr ^ (^J: 1:1 . ^'LT^— :^2 

[0018] 4 0 {^^-^2 1 JifcCiStt 

[eI$S|ft2 8 (0_b)iffi^lC7K^{c^i9 #tj-^ ;JxTVn6o ^ «^ 
Ipl^$ft2 8 fiT^— y7U^1^^2 7 f^tc^ftfb ^/::^4 m 

Wi'^—d' M4 ^ micibf^^ -fra w <h J: 19 2 nm^ \z.m 

r ^ 255-C-# . r Htc J: 19 4 0 

[0019] m^^y K 5 0 nms ^t^— v^2 e ^^^^ t 

{tb;h.TV^-5„ r co;^t^vKyi-2 9 Jills >^-7^— v?2 6 

K 5 O ^i^^ IhI^^ -l^-r K 5 4 Y © 

[ 0 0 2 0 ]^ C0^S^5/ K 5 0 JiI2l2 iCt> ^T^-TJ: 9 

(omm^i^—h 5 1 1. ^(ommzfi^—h 5 1 ^nmv 

fcxt":/K7b2 9 (DTif^n^c^^ i^i-y^tifcms tc^f 

4 0 titzmm/t ^i^-ra®( rm) 
mmmy<y k 5 4 tm^o m-r^ tirzF]^^(Dy<y k zt^i^ 

-h 5 2 mm:ru-h 5 1 (^T0ii:^^^/K7^i^-h 
5 1 ^mA.xm'\^m.i^mAi^5 3 ^ >^f6]rejiz:a{;i^f 

m<Dm,m^7 2 , 72, --.h^wu-c+ii^^ixxi/^ao 

( 0 0 2 1 ] T% mm^yVSO %:^n't^:^\fi^ 

V JU2 9 ft. ms :^y-—'y2 6 p^t^^Jt^ tt7t;(]PJ[Ey^-a 
9 0 ( [ill ic:filll;T^-a:-ro 114 #0^) tcJ:«9 #:*rfS]{cy!S 

a^-^s^ K 5 4 (D^a®^S^W(D*fe?^li®tcii^7^^1^ft4 
[ 0 0 2 2 ] K 5 0 ^ItJ^fe-rs ±IS^^:7^i>- 
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[ 0 0 2 3 ] Vi/ygSe o Jil^s *c|¥U< 

6 1^. >-y >^^m 1 t7)T$§s^i::$iis^ nfcy 
$p*f6 2 zixh mnw 1,62 ^cmmntm^^ 

i^-h 6 3 (DTmM\^m Hi'fhMcFim^(0^—:^:f 
u—h 6 4 t^^Vxmf^^tbX\i^^o rr-c, 

:ru—h 6 4 ^'tVv^y'y'^—h 6 3 (D±mmi,>imnh 
fh^m:tm 5 t (omxV y ^ 6 3 ^^^^ 

2 fi'<-y«.:/v— h 6 4 (7>T®i»I(^2K/Ph ^icj;*? 
i^l^ftt? fi-ttbtt^o '^^iJB. ^^^^:yK 5 4 nmn^a 
XM . ^^i^mr^mBi^^^^ iiCy<yyrz/U—h 5 

I 0 0 2 4 ] JbIEK ^ -r ^^T^V- — h 6 3 f^^^ftoy 

h -efet) . >^b:-:xK/^2 9 oIhI 

^ib^j^^-^iy K >^i-"-h 5 2 ^cBm-r^o r(7)K 

5 2 (iK^^:/7'v— h 6 3 (^4^>iL-^Miii1'^6i:UT. 

X) ^wcmm-r^:Ltr-'^mx^^o 

I 0 0 2 5 ] ;^t^:/K/i-2 9 (OF^^jzifi. W:^rS]fc|ffa? 

xF\^^U6 1 (op*9^^p^6 1 a \z.mn-r^m^m<D^ 

m2 9 a 2!i>?fM^ tUT*5«9 . ^ 0^r^2 9 a P^iCfi^^ 

y^^iaW3 0 (DTii^Ui-XFl^me i <D^t^mm6 l a 

wt^hMzmmmmms i ^i^^^s 2 ^r^uxig^^ 

^^TV^^,o ff^:t^6 5 F^tCfM^ tbfc^Sf^i5^S&3 1 
nmc^-^^l^-h 6 4 $rJiT{c:^ilbTl^tt^nyc 
^a?^^S§3 3 . y<y K 5 2 

mmmm 4 Rxy^mm^<y k 5 4 ic^^^ tbfc^a?i^#k 

^^^P3 5 (1: ^7i'or*5t) . ^^^t^^t^^ilgi 0 0 ( (21 

4 mm) cfc*) >-y ;*3^^^^fcwa^^^( —) 
mmm^m 0 f^tcmi^-rs ztj^cx^ . mmy<^y k 5 

[ 0 0 2 6 1 mi^i^^Ai^S 3 

'iL^IA^K^-rz/T'U'— b 6 3 (D^^bmt—^^'^i 

tzi^y<y K >^u-h 5 2 (omm^p't^nm^mwrnAm 

3 iOl'.L-gitc^^-ra) > J.oS^:7^u— h 5 1 COT 



j.K:?'^— h 5 2 ( ^y^^l-xmrn^i^-h 5 1 ) (D^m:t 

6\}i^<yY-f\^—V6 2h m^m^^A^^ 3 

«D^D^?[^4^tC>y-;;£;b/cfit®ifei6^5 la, 52a ^d^^tL 

'e;h.^*:f^ixrv>a ( 1212 S.n^I113 #0^) 

[ 0 0 2 7 ] mm^^nm^l O *i^(7>^:^{r^t:'*>'K 
^1-2 9 (D^J^X t) V>|^@(;)Pfi:^7L7 0 a 

Tt. ^^Umm^COh^]) >'^'^<Dni^Xh'0 . 4^:^71 
7 0a {C^^$-fr6r<i:?^^< ys\fl^Yji^2 9 ^^^^-fr 
/c^ST% ^3 >^'7^-v^2 6 f}^hTiS\^mrJfzm.WL(0^ 
^^T-A7 1 , 7 1, •-( 01 mm) kcXK^ . Sip:/!/ 
5 1 tWni ■tt^:t>'h7^^W-^m) \z.tj:^i:o \z^^ 

$ ixrv^So w (omm^unum o ma 

;Er7 2 , 7 2, -li, miK^^f^^m 0 60Pfi.C.^^iio 

-CE^i-6^@;i^l6](02 $ftJb(c|^mTo( rrTN:i3 
To) . JbT:^I^tCj@Wc^^X% aii^^^tAi^S 3 ' 

t 0 0 2 8 ] _b|5^ltT— A7 1.71, ••fi. ^^^:7 
1/— A2 0 cD^3 :^'r--i^2 6 {^F^Ji£^ Hfc JiiIi(7):&nJE 
^@9 0 tcj: I? >^ >'^2 9 Hfc^: ^ 

r <ofci6ma^^^^^*t7 0 ti. ^trS2i>^i^-h 5 1 

±i^(OXo kcms ^7^— v^2 6 iC^*^r— j^7 1 , 7 

^or;^tfvKyu2 9 id5im^uT^>ma^7 2 tiimteu 

[ 0 0 2 9 ] ^mi^^7 2 fi, 1114 (rTj^t^J: 9 

MP mmx o tc{i;tt, ^T.yb^j^^@8 0 t>h (omm^mm 
^ Mzm^x^t.±.Tij]p\(Dmt^^m:.xmmmim\t^ 

Sr^^b. ^<OT;^tra'|4gfci*:#fAi4^5 3 F^^O^ii^Jiti^ 

2 --(7)iim^Jf^^m ^ {>ict ^t4^f^#l-Ai^5 3 

xmi^mi^^mm^^^W}^-^^ ( at±»^f*:i^Af$:5 3 ^ 

th{cm m^^Wii^mAi^S 3 J7:)^^?f^{cj:«9 . y<yYyu 

—hs2 ^mm^^^^±-r^'e—^>^h icM\^xRn:^{^ 

I 0 0 3 0 ] w T% MP ^®i o \c-$6\^^xn. ± 

v^(Dx^ ^m<r>'mM^i 2,72. -"zi^m^^i^^^ 

^^tbTl/^5<^r% mibmiK^7 2. 7 2, -(C^i^ 
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[ 0 0 3 1 ] ^fc. ^mm^i 2 \z.Wi^-r^mM<D^^ 

[ 0 0 3 2 ] r r T% W^m^^y K 5 4 ;6?^:^W;ei^t> giP^ 

ix-h 5 2 {a'xm'\±m.i^mAm a ^s^fl^^^fcf^^i-T^ds 

¥^^iCi>f>M< . 1215 fi. r <DJ:7 K y^u-h 5 

I o 0 3 3 1 MP mwii 0 {ci a mmw(om^n. 
±mmmmms o {ci^i6iBit^ttfc^^:?^Di/^i. {::t^ 

o-Ciib6^(vi;:c$tbS J:9 t^^'^oTiBlp . 1214 (c^-TJ: 

9 ^jpi^gs 0 ^cnni::>^timmmiit:^^y'f'S i 

Ml , M2 . M3 , M4 , M5 <0^ib$iJPSr^T9 t ti^ 

mmmW:9 o |cJ:^;^t°>'K/t-2 9 (7)T:^--<^f^-^ 

K 5 4 (Dmmm^m^wco^w^mi^mM^ -^^ ( wi^ 
mi^) o ^bx. w c^>^^ev-??^ K 5 4 ^ ^^w^ ;d'-^ 

^^-^3/ K 5 0 $:7K^;^r&l 

[ 00 3 4 1 t:i^x% z<DXb ?^^^^xm^c^ov^r. 
tcm^n. K 5 2 tcf^ffl-ra mm^t^h <o 

Ktiit. m^Wt^h^t^mi.fcU^ic-oi^^Xi'i^Vtj: 
V>7ti^. y<y K h 5 2 (CJtS^SWtO^^^^^-^JC 

^ itcm^^x^^-'fmm'^mt>'^±c^z.tt f^^^ 

[ 0 0 3 5 ] bT&^bJ'^dSb. ^CMP 0 tC:JoV>T 



^ *i;9^iuufci^tcj±. mmmms o tj^. ^^^-^rx k 5 4 
ib-r^ct9 ic#ma^7 2 -^(^^iim^m^ffoT. ±15 

5 2 (C^xeJiP ^C/^oTV^5 0X. K 5 4 ?5S 

mmt mm^^m^m^t <owfTm9^t^^m^itf\.x. 
:*:cMP ^ai 0 ^fflv^rm mwL(o^mmm\^m 

[ 0 0 3 6 ] MP mm.\ o Ststo^9F^^ff 
9 t^f^s 9t'rmU^n■:f^^—V 4 0 ooJi®tc^^>5t^t 

S^^^^zTu — h 4 0 i^^^b T«flJg.i^£ 

m-y^^m^xn. wmf(D^»L-fimm,m^':^i-—v 40 

/£V^J:9 t^-rSo Wmfii^^mU^W-^^^-V 4 o tci^i^ 

[ 00 3 7 ] mmmws o j^i. ^-rmib^— ^mi ~m 

3 ^f^Eb$-frrm3>^^— v^2 6 €r^*RW(^ii:Jit:iia:® 

m\^^xm4 mM^—^^4^YfW)^'<txw^^n 

4 0 ^7K¥tiII^^ t t h tc. ^5 miiJ^- 
M5 €:f^i&$ fVK >'^2 9 ^'igifeb . wm-^y 
K 5 0 ^0^^ -^^o 

I 0 0 3 8 ] m^^i^y^—h 40 t m^^y h'50 (D 

M2 ^^m^'^xms ^^—^^2 6 <iri^T^-i^. mm^^ 
yV5 4 ^mm^(o^mmm^±.-^t^hmmi^ -^^o w 

(Dm. Wii^<r>-m^mW9 o tc:J:s>^t'>K/V2 9 (dT:^ 

^<on^ti<oum^"^<>x^ mm^<yv s 4 r^mw^<r> 
m^mmcm^t^mm^^t^^^oxmm-^^o t^-r 

m^tmm^x\^^^')^mx\'^{ :L<ot^^(omm^7 2 

(ct>iimJi^^$H?^^V^) . J!jnBEy^®9 0 ^cJ:5;^t'>'K 
h 5 1 7&^t>^#?jSfi^#rAi$:5 3 K ^U-h 
5 2 tcJ^^iC^ig^iL^o 

[ 0 0 3 9 1 Wm^<y K 5 4 /S^glgWcO^^^lgEtC^^ 
bfc^mi5^--^Ml , M3^f^||b^-fr. ^a^:yK5 

^SST'^Sd^ o me fir t^^^--^:y K 5 0 <D^Wi^ 

^SSL K 5 0 <D^W}^mX^^. ^.C*5. 
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[ 0 0 4 0 ) z(Dx^ (d^^w^i. wmm(om'S'k^n 
5 2 \tmm(r>xo ^^^^iko^h^vy-^y^i^—h 6 3 

4 ) i mm^(o^mmmt ^'^^A\^w-nx^^\^^m'^xh 

^^yi^ — h 4 0 (^0^142 8 t mm^y K 5 O COlH]^ 

$A( ;^t^>'Kyi'2 9 ) <i:(7)^fTS755^^X*?'.^v>#^^. 

it^x^sjL-r^ w t t>x^ a o ■ 

I 0 0 4 1 1 ^fc. mmmWS 0 t^f*. ^9F^^<5/ K 5 4 

^^lL^c7)^M) J«l>^j:^Ufc. ^a^^:yK5 4^S 

L fcp^s^^v K 5 4 (^^lz:©(7)tt^^d^<5l^r . mXE<om 

my<y K 5 4 (7)e:g255B*SW(^^^;0^^*i;^tti-r{4@T* 

fea t^^t^^mm-r^ o r . m.^<omm^<^y k 5 4 
-^^^nv k 5 4 (^g^w;6^t3 fi^m-r^:^ 
^mm^7 2 (Dmmmm^n\^\ vy^—h 5 2 

^^-h^lr^VK^i^-h 5 2 (r^C^-frX. mm^<yh* 

[ 0 0 4 2 1 ?'^:}o. ;2^CMP mmi 0 iC:JoV^Xf^. ffiiti 
COX^ tC, ^a;&7 2,7 2, •••{C#^J^-rsm»fD<?5iH^9' 

i^^i£M(0:^\^\c^W}^-^Xy<yV:rv^—h 5 2 ici^firlc 

x% ^^>'^V K 5 4 75^stW(^P::^f^/0^^ n^thx^xh 
( #v^mx6,i:. We^VK5 4(7)<i:(7:)^5^255<i^mb 

xt>) . :itiic^jt^i.xmm^<yy 5 4 (?5s^w(c^^ 

[ 0 0 4 3 ] [217 ^^^(dw^^^^^^^x . mmy< 

y K 5 4 zi^lUicioit^ ^^SW(D^^;6^f:. f^^thlb fc<b: ^ 

m) (df5®^6m^^( :iii^n^7 2 a x^ 

t;::iim^noX^t4^)^f*:^^l#^-t^:. mmwt^hit 



mi-Mi m(7^&M) {-m,ti72,^ti:\^^xo tc-r^r ^ icx 
(omm^^-^^i^h \:inm.^^mfm ;^r^n<o^^j^-^ 

[ 0 0 4 4 ] :^(DX^ fC;$;CMP^gl 0 itZ:$6\f^Xn. 
;^tf>K>'t'2 9 (ciS^^ixfcS^:?'^'— h 5 l ^^t^:/ 

^I^^J^f^^Af^^S 3 ) ;65^tt^ H 

Xv^6 (OX% StRWfO^^B#|c:yNV K h 5 2 ^d^S 

5 2 j5SS|gw(D^^f^fcv^xM:ip t -t^mWi 

^ ^/nVK>^i/— h 5 2 (c^x^ r <t ;a5-e# . 

K 5 2 ;^|5S^SW(7):^1>^^cioV^X^g< C ^ 

gJ^ihUX. g^RWt ?PF^^<iy K 5 4 ^ (omfAmti^^^ 
^B#^~{ci^o J: 9 i^t-a :i J: «9 . S;^W(0— 

I^-b^ -are w <^ fi^X^ a o 
[ 0 0 4 5 ] ^:KWO^)^^^fi^ttiUfci^^>'^ 
5/K5 4 iiftfeCO-fpI^^I^^MbJ^c^V^cOXs tJ^^id*5lte 

;tf-rK ^^^m\^^t:.m^t ^mx^xmrn-^^y k s 4 

;a5x# ^kt^k:i^ mm^<y K 5 4 gf$^ iSf^^ t^t 

^(omr^x 19 /Jn^ < j^^e (^x% ^a-'-^?' K 5 4 (Dnw^ 

[ 0 0 4 6 ] ^/c. 2|s:CMP i^gl O {djoV^X. 

5^ K 5 4 ;65S^W(7)^^;0^ib Ji^ttiU fci^cliXf^. ^ O 

J: 9 tii\x^m\^ xv^/^v^:©-^J: J? % n^<omm^ 

bXU^^o :icoj:9 (c^Bg/-?5^K 5 4 ;d5StSW;*^e.Ji 
;^£tii-fcWc^fl4JE;^l2)SJt;fci-Scoxti. S^RWtD^ffi 

t::^^^755^i::xi^-td^^xt^.c< ^255^6 o 

<Ofz.}b^CMF ^gl 0 cO^IJfaiJi^gS 0 tC4oV>Xf^. W 
^^>V K 5 4 t^^WCW(Oi^mt^h \'X^^\^Xy<y K 

5 2 \z.^m=^—?^ V-h ^-^;t6 r n<i: |pI0# 

tc^g-^^VK 5 4 ^S^SW{c^fUfi-(t6*¥bi^tt;t)^^ 
ft4®ffl(^il^^>fc/;t;CX/h$< -r6^J<^<£rm J:^ t^^^o 
XO>§r i:;d5$^^Uv\ m*^. ^Jt^ilgS 0 (C^J6I5 
ti^ Ha Wil^cOv"-^ ( K 5 4 tOfigtd^t/^^L 

tL^m^^y K 5 4 ^ISW<1: co^grJ^c^T^-^ ) ic. 
^Eg^V K 5 4 <^flSrg(-^i;£:uybW^>-?5/ K 5 4 ^ 
W^(7:)^M®ISC0T'--^^l£^iAAyX*:5ts ±il!£0{ig 
:|^tl:Jf^8 2 {cj; v) 1^^^ nfz,mm^<y K 5 4 cofig'IW^ 
tr.S^b>x linPFitfeS-Q n ir J: x t^:/K ^1-2 9 COT:^ 
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I 0 0 4 7 ] m^. m2 (D:^mm\cm^mmmm(omm 
^mmmm(o—mmMmx*h^cMPmm:i i o (o^^ 

0 T><^ >K /i-2 9 ic^m ti. m^i^1^:fi^ - 

M 4 0 ic^m^fzimmwt >y-f«o-rs ®( ±®) i^mm 

K 1 5 4 f^-ttibtifc>'>V K h 1 5 2 2)5 

^tn\^-t^m^^n:f^—v i 4 0 t(Dm\z.m\'fh^ 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a uniform accuracy in polishing a 
substrate without accelerating deterioration of a polishing pad and 
increasing labor for maintenance. 

SOLUTION: Between a reference plate 51 fixed to a spindle 29 and a pad 
plate 52 sustained rocking freely by the spindle 29, a magnetic fluid 
inclusion 53 is arranged as a means to give a forced moment in the rocking 
direction to the pad plate 52. In an electromagnet sustaining member 70 
which is a non- rotating member arranged above the reference plate 51, a 
plurality (the same number) of electromagnets 72, 72.... are arranged on the 
two axes in the radial direction orthogonally crossing through the center of 
the electromagnet sustaining member 70 in the attitude extending upward 
and downward, directly above the magnetic fluid inclusion 53. While a 
substrate W is polished, the electromagnets 72. 72.... are controlled by 
electric current so that the polishing surface of a polishing pad 54 is in 
parallel to the polished surface of the substrate W at all times. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The substrate attachment component holding the slack substrate for polish, and said substrate held at said substrate 
attachment component and the movable plate with which the scouring pad was attached in the field which counters, It has the 
plate supporter material supported for said movable plate, enabling free rocking. In the polish equipment which said plate 
supporter material and said substrate attachment component are made displaced relatively where the polished surface of said 
scouring pad is contacted to the polished surface-ed of said substrate held at said substrate attachment component, and grinds 
said substrate The criteria plate which is fixed to said plate supporter material and counters with said movable plate, As opposed 
to the moment produced when it is prepared between said criteria plates and said movable plates and said plate supporter 
material and said substrate attachment component are displaced relatively Polish equipment characterized by having a 
compulsive moment grant means to give the compulsive moment of an opposite direction to said movable plate with said moment. 

[Claim 2] The movable plate holding the slack substrate for polish, and the plate supporter material supported for said movable 
plate, enabling free rocking. It has said substrate held at said movable plate, and the scouring pad attachment member by which 
the scouring pad was attached in the field which counters. In the polish equipment which said plate supporter material and said 
scouring pad attachment member are made displaced relatively where the polished surface of said scouring pad is contacted to 
the polished surface-ed of said substrate held at said movable plate, and grinds said substrate The criteria plate which is fixed to 
said plate. supporter material and counters with said movable plate. As opposed to the moment produced when it is prepared 
between said criteria plates and said movable plates and said plate supporter material and said scouring pad attachment member 
are displaced relatively Polish equipment characterized by having a compulsive moment grant means to give the compulsive 
moment of an opposite direction to said movable plate with said moment. 

[Claim 3] Polish equipment according to claim 1 or 2 which carries out the description of having had the control means which 
performs control which operates said compulsive moment grant means so that said polished surface of said scouring pad and 
said polished surface-ed of said substrate may always be parallel during polish of said substrate. 

[Claim 4] The magnetic fluid inclusion body of the shape of a tire established so that the core of said compulsive moment grant 
means and the core of said movable plate might carry out abbreviation coincidence of said compulsive moment grant means and 
the both sides of said criteria plate and said movable plate might be contacted. By drawing near the magnetic fluid in said 
magnetic fluid by the magnetism which comes to have the electromagnet which generates magnetism at the time of energization, 
and was produced on said electromagnet, and changing distribution of said magnetic fluid in said magnetic fluid inclusion body 
Polish equipment according to claim 1 to 3 characterized by giving said compulsive moment to said movable plate. 
[Claim 5] Polish equipment according to claim 4 characterized by the ability to give said compulsive moment of the direction of 
arbitration now to said movable plate by forming two or more said electromagnets and performing energization control to said 
electromagnets to each. 

[Claim 6] Polish equipment according to claim 4 or 5 characterized by being attached in the nonrotation member prepared in the 
location where it rotates in so that said plate supporter material may carry out the field internal version of said criteria plate, and 
the rotational motion force of said plate supporter material is transmitted also to said movable plate, and said electromagnet 
counters with said magnetic fluid inclusion body on both sides of said criteria plate. 

[Claim 7] The semiconductor device manufacture approach which said substrate is a semi-conductor wafer and is characterized 
by having the process which carries out flattening of the front face of said semi-conductor wafer using said polish equipment 
according to claim 1 to 6, 

[Claim 8] The semiconductor device characterized by being manufactured by the semiconductor device manufacture approach 
according to claim 7. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the polish equipment which grinds and carries out flattening of the substrates, 
such as a wafer used for a semiconductor device, the semi-conductor wafer manufacture approach performed using this polish 
equipment, and the semiconductor device manufactured by this. 
[0002] 

[Description of the Prior Art] In recent years, detailed-izing and the polish precision on the front face of a substrate (semi- 
conductor wafer) which the level difference on the front face of IC is becoming still larger by being complicated and the number 
of layers of a multilayer interconnection following on increasing, and is performed after each thin film formation are becoming 
[ IC ] important. When the precision of the polish performed after this thin film formation is bad, there is a possibility that the thin 
film in the level difference section may become thin locally, or the poor insulation of wiring, short-circuit, etc. may take place. 
When there is much irregularity on the surface of a substrate, it may be in a blur condition and may be able to stop moreover, 
being able to form a detailed pattern in a lithography process. 

[0003] The thing of a configuration of making these displaced relatively is common, pushing the substrate held at the substrate 
holder against the scouring pad stuck on the top face of a rotation base (platen) from the upper part, and making it rotate the 
both sides of a scouring pad and a substrate as conventional polish equipment which grinds such a substrate. Moreover, the 
equipment which grinds by contacting a scouring pad from the upper part of a substrate after holding so that the polish condition 
of a substrate can be observed during polish, and the polished surface-ed of a substrate may turn to the upper part is indicated 
by JR. 11 -1567 11. A. 

[0004] the case where the shape of toothing (wave) is shown in a substrate front face in such polish equipment by supporting the 
pad plate with which the scouring pad was stuck, enabling free rocking while forming the dimension (diameter) of a scouring pad 
smaller than the dimension (diameter) of a substrate — a pad plate — this — following — a scouring pad — the whole region 
enables it to always contact a substrate mostly With such a configuration, when a scouring pad overflows the rim of a substrate 
at the time of polish (it overhung) Although a pad plate inclines in the rim of a substrate, contact pressure distribution with a 
scouring pad and a substrate becomes an ununiformity, polish nonuniformity arises or un-arranging — the rim section of a 
substrate carries out a partial abrasion — arises In JP.9-2771 60,A. as a technique which solves such a trouble When preparing 
the retainer which has the guide side of the almost same height as the polished surface-ed of a substrate in the perimeter of a 
substrate maintenance plate and making it the polished surface of the scouring pad protruded from the rim of a substrate 
contact the guide side of a retainer The polish equipment with which it was made for a pad plate not to incline in the rim of a 
substrate is indicated. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the polish equipment using such a retainer, since the scouring pad 
protruded from the rim of a substrate will be in the condition of grinding the guide side of a retainer, it had the problem that 
advance of degradation was rash and the turnover rate of a scouring pad increased. Moreover, although the wear-resistant 
outstanding thing of the hard quality of the material had to be used for the ingredient since a role of a guide could not fully be 
played when the guide side of a retainer could delete by polish, in the thing of the quality of the material hard in this way, it 
becomes easy to carry out blinding of the scouring pad. the time and effort of maintenances, such as conditioning, increased, and 
the problem that workability worsened was also produced. 

[0006] It aims at offering the semi-conductor wafer manufacture approach performed using this polish equipment besides the 
polish equipment which can raise the uniform polish precision of a substrate, and the semiconductor device manufactured by this, 
without [ without this invention is made in view of such a problem and it brings degradation of a scouring pad forward, and ] 
increasing the time and effort of a maintenance. 
[0007] 

[Means for Solving the Problem] In order to attain such a purpose, the polish equipment concerning the 1st this invention The 
substrate attachment component holding the slack substrate for polish (for example, substrate maintenance plate 40 in an 
operation gestalt), The substrate held at the substrate attachment component, and the movable plate with which the scouring 
pad was attached in the field which counters (for example, pad plate 52 in an operation gestalt), It has the plate supporter 
material (for example, the spindle 29 and coupling equipment 60 in an operation gestalt) supported for a movable plate, enabling 
free rocking. In the polish equipment which plate supporter material and a substrate attachment component are made displaced 
relatively where the polished surface of a scouring pad is contacted to the polished surface-ed of the substrate held at the 
substrate attachment component, and grinds a substrate The criteria plate which is fixed to plate supporter material and 
counters with a movable plate. As opposed to the moment produced when it is prepared between a criteria plate and a movable 
plate and plate supporter material and a substrate attachment component are displaced relatively It has a compulsive moment 
grant means (for example, magnetic fluid inclusion body 53 in an operation gestalt) to give the compulsive moment of an opposite 
direction to a movable plate with this moment. 

[0008] In the polish equipment concerning the 1st this invention, between the criteria plate fixed to plate supporter material, and 
the movable plate supported by plate supporter material free [ rocking ] Since a compulsive moment grant means to give the 
compulsive moment of the above-mentioned rocking direction to a movable plate is established For example, when the tilt 
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to the rim of a substrate, and is going to incline at the time of polish of a substrate arises By being able to give the compulsive 
moment of the direction which erases this inside to a movable plate, preventing that a movable plate inclines in the rim of a 
substrate, and always maintaining contact pressure distribution with a substrate and a scouring pad at homogeneity Generating of 
the polish nonuniformity on the front face of a substrate, the partial abrasion in the rim section of a substrate, etc. can be 
prevented. 

[0009] Moreover, the movable plate with which the polish equipment concerning the 2nd this invention holds the slack substrate 
for polish (for example, substrate maintenance plate 1 40 in an operation gestalt). The plate supporter material supported for a 
movable plate, enabling free rocking (for example, the spindle 29 and coupling equipment 60 in an operation gestalt). It has the 
substrate held at the movable plate, and the scouring pad attachment member (for example, pad plate 152 in an operation 
gestalt) by which the scouring pad was attached in the field which counters. In the polish equipment which plate supporter 
material and a scouring pad attachment member are made displaced relatively where the polished surface of a scouring pad is 
contacted to the polished surface-ed of the substrate held at the movable plate, and grinds a substrate The movable plate fixed 
to plate supporter material, and the criteria plate which counters, As opposed to the moment produced when it is prepared 
between a criteria plate and a movable plate and plate supporter material and a scouring pad attachment member are displaced 
relatively It has a compulsive moment grant means (for example, magnetic fluid inclusion body 53 in an operation gestalt) to give 
the compulsive moment of an opposite direction to a movable plate with this moment. 

[0010] In the polish equipment concerning the 2nd this invention, between the criteria plate fixed to plate supporter material, and 
the movable plate supported by plate supporter material free [ rocking ] Since a compulsive moment grant means to give the 
compulsive moment of the above-mentioned rocking direction to a movable plate is established For example, when the tilt 
moment to which a movable plate tends to incline from a scouring pad by a certain cause at the time of polish of a substrate 
arises The compulsive moment of the direction which erases this inside can be given to a movable plate, and generating of the 
polish nonuniformity on the front face of a substrate etc. can be prevented by always maintaining contact pressure distribution 
with a substrate and a scouring pad at homogeneity. 

[001 1] Here, in both the above-mentioned polishes equipment, it is desirable during polish of a substrate that the control means 
(for example, the position transducer 82 and control unit 80 in an operation gestalt) which performs control which operates a 
compulsive moment grant means so that the polished surface of a scouring pad may always be parallel to the polished surface- 
ed of a substrate is established. 

[0012] Moreover, the magnetic fluid inclusion body of the shape of a tire established so that the core of this compulsive moment 
grant means and the core of a movable plate might carry out abbreviation coincidence of the above-mentioned compulsion 
moment grant means and the both sides of a criteria plate and a movable plate might be contacted. It is desirable to give the 
compulsive moment to a movable plate by drawing near the magnetic fluid in a magnetic fluid by the magnetism which comes to 
have the electromagnet which generates magnetism at the time of energization, and was produced on the electromagnet, and 
changing distribution of the magnetic fluid in a magnetic fluid inclusion body. 

[0013] Moreover, it is desirable by forming two or more above-mentioned electromagnets, and performing energization control to 
the electromagnets to each that the compulsive moment of the direction of arbitration can be given to a movable plate now. 
Furthermore, if it rotates so that plate supporter material may carry out the field internal version of the criteria plate, and the 
rotational motion force of plate supporter material is transmitted also to a movable plate, as for an electromagnet, it is desirable 
to be attached in a magnetic fluid inclusion body and the nonrotation member (for example, electromagnet attachment 
component 70 in an operation gestalt) prepared in the location which counters on both sides of a criteria plate. 
[0014] Moreover, the semiconductor device manufacture approach concerning this invention uses the above-mentioned 
substrate as a semi-conductor wafer, and carries out flattening of the front face of a semi-conductor wafer using the above- 
mentioned polish equipment. Moreover, the semiconductor device concerning this invention is manufactured by this manufacture 
approach. 
[0015] 

[Embodiment of the Invention] Hereafter, the desirable operation gestalt of this invention is explained with reference to a 
drawing. .Drawing 1 shows the CMP equipment (chemistry and mechanical polish equipment) 10 which is 1 operation gestalt of the 
polish equipment concerning the 1st this invention. This CMP equipment 10 is formed in the upper part location of the substrate 
maintenance plate 40 which holds the slack substrate W for polish (for example, semi-conductor wafer) free [ attachment and 
detachment ] to that top-face side, and this substrate maintenance plate 40, is equipped with Substrate W and the polish head 
50 with which the scouring pad 54 was attached in the field which counters, and is constituted. With this equipment 10, the 
dimension (diameter) of a scouring pad 54 is smaller than the dimension (diameter) of Substrate W, makes both sides displaced 
relatively where a scouring pad 54 is contacted to Substrate W. and grinds the whole polished surface-ed of Substrate W. 
[0016] The maintenance frame 20 holding these substrates maintenance plate 40 and the polish head 50 The 1st stage 22 
prepared for the rail (not shown) top prepared by extending in the direction (direction perpendicular to space) of Y on the level- 
pedestal 21 and this pedestal 21, enabling free migration, The frame upright 23 prepared by extending perpendicularly on this 1st 
stage 22, It has the 2nd stage 24 prepared for this frame-upright 23 top, enabling free migration, the level frame 25 prepared by 
extending horizontally on this 2nd stage 24, and the 3rd stage 26 prepared for this level frame 25 top, enabling free migration, and 
is constituted. 

[0017] The 1st electric motor Ml is formed in the 1st stage 22, and the 1st stage 22 can be moved along with the above- 
mentioned rail by carrying out rotation actuation of this (in namely, the direction of Y). The 2nd electric motor M2 is formed in 
the 2nd stage 24, and the 2nd stage 24 can be moved along with a frame upright 23 by carrying out rotation actuation of this (to 
namely, Z direction). Moreover, the 3rd electric motor M3 is formed in the 3rd stage 26, and it can be made to move along with 
the level frame 25 by carrying out rotation actuation of this (in namely, the direction of X). For this reason, it is possible by 
combining rotation actuation of the above-mentioned electric motors M1-M3 to move the 3rd stage 26 to the location of 
arbitration. 

[0018] The substrate maintenance plate 40 is attached at a level with the upper limit section of the revolving shaft 28 prepared 
in the upper part by extending from the table supporter 27 formed on the pedestal 21 . By carrying out rotation actuation of the 
4th electric motor M4 formed in the table supporter 27. it can be made to be able to rotate to the circumference of the Z-axis, 
and, thereby, this revolving shaft 28 can rotate the substrate maintenance plate 40 in XY side. 

[0019] The polish head 50 is attached in the lower limit section of the spindle 29 formed by extending caudad from the 3rd stage 
26. By carrying out the rotation drive of the 5th electric motor M5 formed in the 3rd stage 26, it can be made to be able to 
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scouring pad 54 in XY side. 

[0020] The disc-like criteria plate 51 prepared so that it might intersect perpendicularly with a spindle 29 as this polish head 50 
was shown also in drawing 2 , It Is combined through the coupling equipment 60 shown in drawing 3 attached in the lower limit 
section of the spindle 29 which penetrated this criteria plate 51. Between the substrate W held at the substrate maintenance 
plate 40. the disc-like pad plate 52 with which the above-mentioned scouring pad 54 was attached in the field (inferior surface of 
tongue) which counters, and the inferior surface of tongue of the criteria plate 51 and the top face of the pad plate 52 The 
magnetic fluid inclusion body 53 of the shape of a tire established so that these both might be contacted. It has the 
electromagnet attachment component 70 prepared so that the periphery of a spindle 29 might be surrounded on both sides of 
the criteria plate 51 in the magnetic fluid inclusion body 53 and the location which counters, and two or more electromagnets 72 
and 72 and — which were held at this electromagnet attachment component 70. and is constituted. 

[0021] Here, the spindle 29 which supports the polish head 50 is the pressurizer 90 (not shown to drawing 1 ) prepared in the 3rd 
stage 26. The thing which met shaft orientations by refer to drawing 4 and for which it can energize now caudad and the polished 
surface of a scouring pad 54 Is contacted with the suitable contact pressure for the polished surface-ed of Substrate W (it 
pushes) has come be made. 

[0022] It is fixed to the spindle 29 which penetrates this, and the above-mentioned criteria plate 51 which constitutes the polish 
head 50 always moves united with a spindle 29 (rotation is included). Moreover, this criteria plate 51 consists of a nonmagnetic 
ingredient, and that inferior surface of tongue is parallel to the top face (or top face of the substrate W held at the substrate 
maintenance plate 40) of the substrate maintenance plate 40. 

[0023] As shown in drawing 3 in detail, coupling equipment 60 has the cylinder member 61 fixed to the lower limit section of a 
spindle 29, the ring member 62 screwed on the lower limit section of the cylinder part material 61, the disc-like drive plate 63 
with which the periphery was pinched by both [ these ] the members 61 and 62, and the disc-like base plate 64 attached in the 
inferior-surface-of-tongue side of this drive plate 63, and is constituted. Here, between the presser-foot plates 65 formed in the 
top-face side of a drive plate 63, as a base plate 64 pinches a drive plate 63. it is attached, and the pad plate 52 is attached in 
the inferior-surface-of-tongue side of a base plate 64 free [ attachment and detachment ] with a bolt etc. In addition, a scouring 
pad 54 is an article of consumption, and it is attached in the inferior surface of tongue of the pad plate 52 free [ attachment and 
detachment ] by adhesives etc. so that exchange may become easy. 

[0024] The above-mentioned drive plate 63 is a metallic ring plate, and transmits the rotational motion force of a spindle 29 to 
the pad plate 52 with the rigidity. Moreover, it is possible for there to be flexibility, since two or more bores (not shown) of this 
cardiac arc are prepared In this drive plate 63, and to carry out very small deformation in the direction of the outside of a field, 
for this reason, it is possible for the pad plate 52 to make the core of a drive plate 63 the center of oscillation, and to rock free 
(namely, the spindle 29 — to receive) to the cylinder member 61. 

[0025] Space 29a for piping which is prolonged in shaft orientations and carries out opening to building envelope 61a of the 
cylinder member 61 is formed in the interior of a spindle 29, and the polish liquid supply pipe 30 is extended and formed in the 
vertical direction in this space 29a. It has connected into building envelope 61a of the cylinder member 61, and the lower limit 
section of the polish liquid supply pipe 30 is connected through the polish liquid flow channel 31 and splicer 32 which were 
prepared by penetrating the above-mentioned presser-foot plate 65 up and down. The polish liquid flow channel 31 formed in the 
presser-foot plate 65 is connected with the polish liquid supply opening 35 drilled by the polish liquid flow channel 33 prepared by 
penetrating a base plate 64 up and down further, the polish liquid flow channel 34 formed in the pad plate 52, and the scouring 
pad 54. By feeding the polish liquid (slurry) which contained the silica grain from the polish liquid feeder 100 (refer to draj^ying_4 ) 
in the polish liquid supply pipe 30, polish liquid can be supplied now to the inferior surface of tongue (namely, polished surface) of 
a scouring pad 54. 

[0026] The magnetic fluid inclusion body 53 is formed so that a magnetic fluid may be enclosed with the bag of the shape of a 
tire which consists of nonmagnetic material, and an own medial axis may be made in agreement with the medial axis of a drive 
plate 63 (the center of oscillation of the pad plate 52 is located on the medial axis of the magnetic fluid inclusion body 53 for this 
reason) and the both sides of the inferior surface of tongue of the criteria plate 51 and the top face of the pad plate 52 may be 
contacted. In addition, in order for this magnetic fluid inclusion body 53 not to deform into radial [ of the pad plate 52 (or criteria 
plate 51) ] but to make it deform only in the direction (shaft orientations of a spindle 29) perpendicular to this, the location 
notches 51a and 52a corresponding to the initial form of the magnetic fluid inclusion body 53 are formed in the criteria plate 51 
and the pad plate 52, respectively (refer to drawing 2 and drawing 3 ). 

[0027] the electromagnet attachment component 70 be a member of the shape of a ring which have a certain extent thickness 
with central hole 70a of a larger bore than the appearance of a spindle 29 in the center, be in the condition of having make the 
spindle 29 installing, without making central hole 70a contact, and it be support by two or more support arms 71 and 71 and — 
(refer to drawing 1 ) which be caudad prolonged from the 3rd stage 26 so that it may become the criteria plate 51 and parallel 
(namely, level condition). On biaxial [ which intersects perpendiculariy through the core of the electromagnet attachment 
component 70 / radial ], the electromagnets 72 and 72 held at this electromagnet attachment component 70 and — are the 
postures prolonged in every [ the same number ] (here every three pieces) and the vertical direction, and are attached right 
above [ of the magnetic fluid inclusion body 53 ]. 

[0028] When a spindle 29 is energized below with the above-mentioned pressurizer 90 built in the 3rd stage 26 of the 
maintenance frame 20, the above-mentioned support arms 71 and 71 and — are constituted according to migration in the lower 
part of a spindle 29 so that only the same movement magnitude as this may be elongated caudad. For this reason, the 
electromagnet attachment component 70 always maintains the distance of the criteria plate 51 and fixed spacing. In addition, 
since it is fixed to the 3rd stage 26 through the support arms 71 and 71 and — as mentioned above, the electromagnet 
attachment component 70 is a nonrotation member, therefore even if a spindle 29 rotates, it does not rotate an electromagnet 
72. 

[0029] As shown in drawing 4 , where it received the energization control from the control unit 80 with which this CMP 
equipment 1 0 was equipped and energization is made from a control unit 80, each electromagnet 72 produces the magnetism of 
the vertical direction, generates an electromagnetic suction force, and draws near to the lower part the magnetic fluid in the 
magnetic fluid inclusion body 53. For this reason, by performing energization control to each electromagnet 72 from a control unit 
80. within the magnetic fluid inclusion body 53, a magnetic fluid can be moved to a request (distribution of the magnetic fluid in 
the magnetic fluid inclusion body 53 is changed), and the compulsive moment of an opposite direction can be given according to 
deformation of the magnetic fluid inclusion body 53 accompanying this to the moment which the pad plate 52 produces at the 
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[0030] Since it is arranged as mentioned above in this CMP equipment 10 here on two or more electromagnets 72 and 72 and 
biaxial [ radial and — cross at right angles through the core of the electromagnet attachment component 70 /.radial ] It is 
possible to be able to move the magnetic fluid in the magnetic fluid inclusion body 53 in the direction of arbitration, and for this 
to give the compulsive moment of the direction of arbitration to the pad plate 52 by adjusting allocation of the current supplied 
to these electromagnets 72 and 72 and — . 

[0031] Moreover, since proportionality change of the magnitude of the magnetism generated on each electromagnet 72 by 
adjusting the magnitude of the current supplied to each electromagnet 72 can be carried out. not only the direction to which a 
magnetic fluid is moved but the amount to which it is made to move can be adjusted to arbitration. Furthermore, like [ in the case 
of this equipment 10], if two or more electromagnets 72 are installed in the shape of same shaft, there is an advantage that 
accommodation of the amount of the magnetic fluid to which it is made to move becomes still easier. 

[0032] Here, the scouring pad 54 has estranged from Substrate W, and by the side which the magnetic fluid was able to draw 
near, the magnetic fluid inclusion body 53 swells, and when it is in the condition that the pad plate 52 can rock freely, it 
transforms a this and opposite side (opposite side which faced across the core) so that it may fade. At this time, the side to 
which the magnetic fluid inclusion body 53 swelled falls on the pad plate 52. and it inclines to it from a horizontal position in 
response to the compulsive moment of the direction which the faded side goes up. Drawing 5 is energized on the electromagnet 
72 of the method of the right of drawing from the condition which the pad plate 52 can rock freely in this way, a magnetic fluid 
can draw near to the right-hand side of drawing by this, the part on the right-hand side of the magnetic fluid Inclusion body 53 
swells, and the pad plate 52 shows [ the lower right ] the condition of having inclined to the posture of **, in response to the 
compulsive moment of the direction of a clockwise rotation produced in connection with this. 

[0033] As polish of the substrate W by this CMP equipment 10 is automatically made according to the polish program beforehand 
memorized by the above-mentioned control unit 80 and is shown in drawing 4 If the polish initiation switch 81 formed in the 
control device 80 is operated, while a control device 80 will read the above-mentioned polish program, will start a polish process 
and performing drive control of the above 1st - the 5th electric motor Ml. M2, M3. M4, and M5 The energization force to the 
lower part of the spindle 29 by the pressurizer 90 is adjusted, and where both the substrate maintenance plates 40 and polish 
heads 50 holding Substrate W are rotated, the polished surface of a scouring pad 54 is contacted to the polished surface-ed of 
Substrate W (it pushes). And sequential advance of the process which moves the polish head 50 horizontally (namely, direction 
parallel to the contact surface) is carried out, with the posture maintained which this scouring pad 54 and Substrate W 
contacted. Thereby, the whole polished surface-ed of Substrate W is ground uniformly, and flattening is carried out. 
[0034] by the way. in such a polish process, when a scouring pad 54 overflows the rim (edge) of Substrate W The reaction force 
from the substrate W which acts on the pad plate 52 Since it does not exist about the part protruded from Substrate W. If the tilt 
moment which is going to incline the rim of Substrate W to the supporting point at the pad plate 52 acts and no means is given 
as it is temporarily at the supporting point it Is begun to see the rim of Substrate W, and a side will fall, the pad plate 52 will 
incline so that this and the opposite side (side which It is beginning to see from Substrate W) may lose touch with Substrate W, 
and an uneven polish condition will produce it. 

[0035] However, it sets to this CMP equipment 10. When a scouring pad 54 overflows the rim of Substrate W during polish of 
Substrate W Energization control to each electromagnet 72 is performed so that a magnetic fluid may move to an opposite side 
with the side which the scouring pad 54 protruded [ the control unit 80 ] from Substrate W. Since the compulsive moment 
(namely, direction which removes the tilt moment inside) of an opposite direction is given to the pad plate 52 with the above- 
mentioned tilt moment Even if it is the case where a scouring pad 54 overflows Substrate W, the parallel posture of the polished 
surface of a scouring pad 54 and the polished surface-ed of Substrate W is always maintained so that this may not incline in the 
rim of Substrate W, and uneven polish of the above substrates W is performed. Hereafter, it explains according to the polish 
procedure of a substrate of performing actuation of such this CMP equipment 10 using this CMP equipment 10. 
[0036] In order to grind a substrate using this CMP equipment 10, the substrate W used as the candidate for polish is first 
attached in the top face of the substrate maintenance plate 40. By a vacuum chuck etc., this substrate W requires that it can 
attach free [ attachment and detachment ] to the substrate maintenance plate 40. It is made in agreement [ the core of 
Substrate W ] with the center of rotation of the substrate maintenance plate 40, and is made for Substrate W not to blur during 
rotation on the occasion of installation of this substrate W. If Substrate W is held at the substrate maintenance plate 40, the 
polish initiation switch 81 will be operated. Thereby, a control unit 80 reads the memorized polish program, and starts a series of 
polish processes. 

[0037] It operates the 5th electric motor M5, drives a spindle 29, and rotates the polish head 50 while a control device 80 
operates electric motors M1-M3 first, locates the 3rd stage 26 in right above [ of Substrate W ]. operates the 4th electric motor 
M4 continuously and carries out level rotation of the substrate maintenance plate 40. 

[0038] If the time amount by which the rotational speed of the substrate maintenance plate 40 and the polish head 50 is 
stabilized passes, the 2nd electric motor M2 will be operated, the 3rd stage 26 will be dropped, and a scouring pad 54 will be 
contacted to the polished surface-ed of Substrate W from the upper part. Under the present circumstances, the energization 
force to the lower part of the spindle 29 by the above-mentioned pressurizer 90 is controlled, and it is made for a scouring pad 
54 to contact with the suitable contact pressure for the polished surface-ed of Substrate W. In addition, in the condition that the 
polished surface whole region of a scouring pad 54 touches the polished surface-ed of Substrate W. the energization force 
(pressure) to the lower part of the spindle 29 by (energization Is made by no electromagnet 72 at this time) and the pressurizer 
90 is equally transmitted to the pad plate 52 through the magnetic fluid inclusion body 53 from the criteria plate 51. 
[0039] If a scouring pad 54 contacts the polished surface-ed of Substrate W, electric motors Ml and M3 will be operated, and 
the polish head 50 Is moved horizontally (namely, direction parallel to the contact surface) in a predetermined path. The path L 
with an arrow head which drawing 6 showed an example of the moving trucking of this polish head 50, and was shown all over 
drawing is the moving trucking of the polish head 50. In addition, during polish of Substrate W, control which makes polish liquid 
feed from the above-mentioned polish liquid feeder 100 Is performed, and polish of Substrate W is made to be performed as 
polish liquid is supplied to the inferior-surface-of-tongue side of a scouring pad 54 efficiently. 

[0040] Thus, although ground to all the corners of a polished surface-ed. Substrate W receiving supply of polish liquid Since the 
pad plate 52 is attached in the cylinder member 61 through the drive plate 63 which has flexibility as mentioned above and it can 
rock free to a spindle 29, Even if the inferior surface of tongue (namely, scouring pad 54) of the pad plate 52 and the polished 
surface-ed of Substrate W are the cases which are not completely parallel, the pad plate 52 Is flexibly rocked to this (flattery), 
and both contact condition is kept good For this reason, even if It Is the case where the parallelism of the revolving shaft 28 of 
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irregularity (wave) is shown in the front face of Substrate W, this is absorbed by the attachment error of each part of equipment 
etc. during polish, and flattening of the front face of Substrate W can be carried out in sufficient precision according to it. 
[0041] Moreover, the data of the physical relationship of the scouring pad 54 and Substrate W corresponding to the location 
(main location) of a scouring pad 54 in a control unit 80 (Those data which the part of scouring pad 54 throat specifically 
protrudes from Substrate W in which location) are nnemorized beforehand. Based on the information on the location of the 
scouring pad 54 detected with the position transducer 82, it judges whether it is the location which the location of the current 
scouring pad 54 protrudes from the rim of Substrate W. And when it is judged that it is the location which the location of the 
current scouring pad 54 protrudes from the rim of Substrate W. perform energization control of each electromagnet 72 so that a 
magnetic fluid may draw near to the part protruded from the substrate W of a scouring pad 54, and the part of the side which 
counters, and make a pad plate 52 produce the compulsive moment which opposes the tilt moment of the direction to which the 
pad plate 52 tends to incline, and the parallel posture over the substrate W of a scouring pad 54 is maintained. 
[0042] In addition, by adjusting allocation of the current supplied to electromagnets 72 and 72 and — as mentioned above in this 
CMP equipment 10 Since it is possible to move the magnetic fluid in the magnetic fluid inclusion body 53 in the direction of 
arbitration, and to give the compulsive moment of the direction of arbitration to the pad plate 52 Even if a scouring pad 54 
overflows [ of Substrate W ] said, corresponding to this, the parallel posture over the substrate W of a scouring pad 54 is 
maintainable (even if in other words the part of scouring pad 54 throat overflows). 

[0043] When a scouring pad 54 overflows the left brink of the substrate W in drawing, drawing 7 [ be / it / under / polish / of 
Substrate W / setting ] The part protruded from Substrate W, and the electromagnet located in the side (right-hand side of 
drawing) which counters (among drawing) By energizing sign 72a showing this, drawing a magnetic fluid near, and making it not 
flow into the side (left-hand side of drawing) which the magnetic fluid of the side (right-hand side of drawing) which is not 
protruded from Substrate W protrudes from Substrate W The compulsive moment of the direction of a clockwise rotation which 
opposes the tilt moment of the direction of a counterclockwise rotation to which the pad plate 52 tends to incline is produced, 
and the condition of having maintained the parallel condition of the pad plate 52 and Substrate W is shown. 
[0044] In this CMP equipment 10, thus, between the criteria plate 51 fixed to the spindle 29, and the pad plate 52 supported by 
the spindle 29 free [ rocking ] Since a means (magnetic fluid inclusion body 53) to give the compulsive moment of the above- 
mentioned rocking direction to the pad plate 52 is established When the tilt moment to which a flash (overhanging) and the pad 
plate 52 tend to incline [ the pad plate 52 ] in the rim of Substrate W from the rim of Substrate W at the time of polish of 
Substrate W arises Can give the compulsive moment of the direction which erases this inside to the pad plate 52, and it prevents 
that the pad plate 52 inclines in the rim of Substrate W. The uniform polish precision of Substrate W can be raised by always 
maintaining contact pressure distribution with Substrate W and a scouring pad 54 at homogeneity. Moreover, since generating of 
the polish nonuniformity of a substrate W front face, the partial abrasion in the rim section of Substrate W, etc. can be prevented 
by this, the excellent article production rate of a substrate can be raised. 

[0045] Moreover, since the blinding frequency of a scouring pad 54 also becomes smaller than the conventional configuration 
while degradation advance of a scouring pad 54 becomes slow and being able to reduce a maintenance cost as compared with 
the configuration using the guide member in the former, since where [ other ] are not contacted, the scouring pad 54 protruded 
from the rim of Substrate W can save the time and effort of maintenances, such as cleaning (pad conditioning) of a scouring pad 

54, and its working efficiency also improves. 

[0046] Moreover, in this CMP equipment 10. after the scouring pad 54 has overflowed the rim of Substrate W. since both touch 
area becomes small, when its force which pushes a scouring pad 54 against Substrate W is more fixed than the case where such 
a flash has not occurred, the contact pressure between both will increase. Thus, in contact pressure increasing, whenever a 
scouring pad 54 overflows Substrate W, there is a possibility that a level difference etc. may arise on the front face of Substrate 
W, and it may become impossible to grind to homogeneity. For this reason, in the control unit 80 of this CMP equipment 1 0, in 
case a scouring pad 54 overflows the rim of Substrate W and the compulsive moment is given to the pad plate 52, it is desirable 
to perform control which makes small pressure which pushes a scouring pad 54 against Substrate W according to reduction in a 
touch area to this and coincidence. This to the above-mentioned data (data of the physical relationship of the scouring pad 54 
and Substrate W corresponding to the location of a scouring pad 54) beforehand memorized by the control device 80 The data of 
the touch area of the scouring pad 54 and Substrate W corresponding to the location of a scouring pad 54 are incorporated. 
Based on the positional information of the scouring pad 54 detected by the above-mentioned position transducer 82, it can carry 
out by controlling the energization force to the lower part of the spindle 29 by the pressurizer 90. 

[0047] Next, the operation gestalt of the polish equipment concerning the 2nd this invention is explained. Drawing s shows the 
important section of the CMP equipment 1 10 which is 1 operation gestalt of the polish equipment concerning this 2nd this 
invention. Although this CMP equipment 110 of above-mentioned CMP equipment 10 and a fundamental configuration is the 
same, the substrate maintenance plate 140 which holds Substrate W on the inferior surface of tongue is supported by the spindle 
29 through coupling equipment 60, and the places where the pad plate 152 with which the scouring pad 154 was attached in the 
substrate W held on the substrate maintenance plate 140 and the field (top face) which counters was attached in the upper limit 
section of a revolving shaft 28 differ. And the magnetic fluid inclusion body 53 is formed between the criteria plate 51, and this 
and the substrate maintenance plate 140 which counters. In addition, with this equipment 110. the dimension (diameter) of a 
scouring pad 154 is larger than the dimension (diameter) of Substrate W, makes both sides displaced relatively where the 
polished surface-ed of Substrate W is contacted to the polished surface of a scouring pad 54, and grinds the whole polished 
surface-ed of Substrate W. 

[0048] With this CMP equipment 110, the polished surface-ed of the rotated substrate W is forced on the polished surface of the 
scouring pad 154 which carried out level rotation, a spindle 29 is moved in the direction parallel to both contact surface, and 
Substrate W is ground. Energization control of each electromagnet 72 performs so that Substrate W may always contact in 
parallel to a scouring pad 154. and with the tilt moment of the direction to which the substrate maintenance plate 140 tends to 
incline, make a substrate maintenance plate 140 produce the compulsive moment (namely, direction which removes the tilt 
moment Inside) of an opposite direction in the control unit (not shown) of the book CMP 110 equivalent to the control unit 80 of 
above-mentioned CMP equipment 10. and the parallel posture over the scouring pad 154 of Substrate W maintains in it. In 
addition, also in this CMP equipment 110, polish liquid is supplied to the polished surface of a scouring pad 154 from the polish 
liquid flow channel (not shown) formed in the interior of the pad plate 152 at the time of polish of Substrate W. 
[0049] In this CMP equipment 110. thus, between the criteria plate 51 fixed to the spindle 29. and the substrate maintenance 
plate 140 supported by the spindle 29 free [ rocking ] Since a means (magnetic fluid inclusion body 53) to give the compulsive 
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arises by a certain cause at the time of polish of Substrate W, the compulsive moment of the direction which erases this inside 
can be given to the substrate maintenance plate 140. The uniform polish precision of Substrate W can be raised by always 
maintaining contact pressure distribution with Substrate W and a scouring pad 154 at homogeneity. Moreover, since generating of 
the polish nonuniformity of a substrate W front face etc. can be prevented by this, the excellent article production rate of a 
substrate can be raised. 

[0050] In addition, by adjusting allocation of the current supplied to electromagnets 72 and 72 and — also in this CMP equipment 
110 Since the magnetic fluid in the magnetic fluid inclusion body 53 can be moved in the direction of arbitration and the 
compulsive moment of the direction of arbitration can be given to the substrate maintenance plate 140 Even if Substrate W 
overflows a scouring pad 154, corresponding to this, the parallel posture over the scouring pad 154 of Substrate W is 
maintainable (even if in other words the part of a substrate W throat overflows), 

[0051] Next, the operation gestalt of the manufacture approach of the semiconductor device concerning this invention is 
explained. Drawing 9 is a flow chart which shows the manufacture process of a semiconductor device. If a semi-conductor 
manufacture process is started, suitable down stream processing will be chosen out of steps S201-S204 first listed to a degree 
at step S200, and it will progress to one of steps. 

[0052] Here, step S201 is an oxidation process which oxidizes the front face of a semi-conductor wafer (a wafer is called 
hereafter). Step S202 is a CVD process which forms an insulator layer and a dielectric film in a wafer front face by CVD etc. 
Step S203 is an electrode formation process which forms an electrode in a wafer by vacuum evaporation© etc. Step S204 is an 

ion implantation process which drives ion into a wafer. 

[0053] It progresses to step S205 after a CVD process (S202) or an electrode formation process (S2d3). Step S205 is a CMP 
process. At a CMP process, formation of DAMASHIN (damascene) by polish of flattening of an interlayer insulation film or the 
metal membrane on the front face of a semiconductor device and polish of a dielectric film etc. is performed by the polish 
equipment by this invention. 

[0054] It progresses to step S206 after a CMP process (S205) or an oxidation process (S201). Step S206 is a photolithography 
process. At this process, spreading of the resist to a wafer, baking of the circuit pattern to the wafer by the exposure which used 
the aligner, and development of the exposed wafer are performed. Furthermore, the following step S207 is an etching process 
which removes the resist which parts other than the developed resist image were deleted by etching, resist exfoliation was 
performed after that, and etching ended, and became unnecessary. 

[0055] Next, it judges whether all processes required of step S208 were completed, and if it has not completed, the step of 
return and the point is repeated to step S200, and a circuit pattern is formed on a wafer. It will become an end if it is judged that 
all processes were completed at step S208. 

[0056] By the semiconductor device manufacture approach by this invention, a substrate is ground as a semi-conductor wafer 
using the polish equipment (CMP equipment 10 or CMP equipment 110) applied to the 1st or the 2nd this invention in the above- 
mentioned CMP process. For this reason, the throughput of a CMP process can improve and a semiconductor device can be 
manufactured by low cost compared with the conventional semiconductor device manufacture approach. In addition, the polish 
equipment (CMP equipment) concerning above-mentioned this invention may be used for the CMP process of semiconductor 
device manufacture processes other than the above-mentioned semiconductor device manufacture process. Moreover, since the 
semiconductor device manufactured by the semiconductor device manufacture approach by this invention is manufactured by 
the high throughput, it turns into a semiconductor device of low cost 

[0057] Although the desirable operation gestalt of this invention has so far been explained, the range of this invention is not 
limited to an above-mentioned thing. For example, although both are contacted in the CMP equipment 10.1 10 shown in the 
above-mentioned operation gestalt where the both sides of a substrate and a scouring pad are rotated, and it is made to grind a 
substrate What is necessary is just to make this displaced relatively where a substrate and a scouring pad are contacted, and 
there is not necessarily no need of rotating these both sides, and it may rotate only one side of both, and both sides may not 
rotate it. 

[0058] Moreover, in the above-mentioned operation gestalt, it is prepared on biaxial [ radial and electromagnets 72 and 72 and 
cross at right angles through the core of the electromagnet attachment component 70 / radial ]. Although the magnetic fluid in 
the magnetic fluid inclusion body 53 is moved in the direction of arbitration by this and it enabled it to give the compulsive 
moment of the direction of arbitration to the pad plate 52 (or substrate maintenance plate 140) When the direction of the 
scouring pad 54 protruded from Substrate W or the direction of the substrate W protruded from a scouring pad 1 54 is an always 
fixed direction the compulsive moment of the direction — it can even give — since what is necessary is just to carry out, 1 or 
two or more electromagnets 70 may be installed only on the radius directional axis of the electromagnet attachment component 
70 corresponding to the direction. 

[0059] moreover, with the CMP equipment 10.110 shown in the above-mentioned operation gestalt Although electromagnets 72 
and 72 and — were attached in the electromagnet attachment component 70 which is a nonrotation member since it was the 
configuration which is made to rotate the supporter material (spindle 29) which supports the pad plate 52 or the substrate 
maintenance plate 140. and grinds Substrate W You may make it attach electromagnets 72 and 72 and — to the criteria plate 51 
direct picking in a configuration of grinding without rotating the above-mentioned supporter material. 

[0060] Moreover, although the CMP equipment which grinds a substrate was explained to the example with the above-mentioned 
operation gestalt. supplying the polish liquid containing a silica grain, it is possible for the polish equipment of this invention not to 
be restricted to such CMP equipment but to apply to the polish equipment of a substrate at large. 
[0061] 

[Effect of the Invention] In the polish equipment applied to the 1st this invention as explained above Between the criteria plate 
fixed to plate supporter material, and the movable plate supported by plate supporter material free [ rocking ] Since a compulsive 
moment grant means to give the compulsive moment of an opposite direction to the moment produced on a movable plate is 
established For example, when the tilt moment which a movable plate tends to set from the rim of a substrate to a flash 
(overhanging), and a movable plate tends to set to the rim of a substrate, and is going to incline at the time of polish of a 
substrate arises The uniform polish precision of a substrate can be raised by being able to give the compulsive moment of the 
direction which erases this inside to a movable plate, preventing that a movable plate inclines in the rim of a substrate, and 
always maintaining contact pressure distribution with a substrate and a scouring pad at homogeneity. 

[0062] Moreover, since generating of the polish nonuniformity on the front face of a substrate, the partial abrasion in the rim 
section of a substrate, etc. can be prevented by this, the excellent article production rate of a substrate can be raised. Moreover. 
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advance of a scouring pad 54 becomes slow and being able to reduce a maintenance cost as compared with the configuration 
using the guide member in the former, since where [ other ] are not contacted, the scouring pad 54 protruded from the rim of 
Substrate W can save the time and effort of maintenances, such as cleaning (pad conditioning) of a scouring pad 54. and its 

working efficiency also improves. 

[0063] Moreover, it sets to the polish equipment concerning the 2nd this invention. Between the criteria plate fixed to plate 
supporter material, and the movable plate supported by plate supporter material free [ rocking ] Since a compulsive moment 
grant means to give the compulsive moment of an opposite direction to the moment produced on a movable plate is established 
For example, when the tilt moment to which a movable plate tends to incline from a scouring pad by a certain cause at the time 
of polish of a substrate arises The compulsive moment of the direction which erases this inside can be given to a movable plate, 
and the uniform polish precision of a substrate can be raised by always maintaining contact pressure distribution with a substrate 
and a scouring pad at homogeneity. Moreover, since generating of the polish nonuniformity on the front face of a substrate etc. 
can be prevented by this, the excellent article production rate of a substrate can be raised. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the side elevation of the CMP equipment which is 1 operation gestalt of the polish equipment concerning the 1st 
this invention. 

[Drawing 2] It is drawing showing the detail of the configuration of the substrate maintenance plate in the above-mentioned CMP 
equipment, and a polish head, and (A) is a top view (however, a substrate and a substrate maintenance plate are not shown), and 
(B) is a side elevation. 

[Drawing 3] It is the sectional side elevation showing the detail near [ in the above-mentioned CMP equipment ] coupling 

equipment. 

[Drawing 4] It is the block diagram showing the signal-transmission network in the above-mentioned CMP equipment. 
[Drayying 5] In the above-mentioned CMP equipment, it is the side elevation of a polish head showing the condition that it 
energized on the electromagnet from the condition which a pad plate can rock freely, and the magnetic fluid was able to draw 
near by this. 

[Drawin g 6] It is drawing showing an example of the moving trucking of the polish head in the above-mentioned CMP equipment. 
[ Drawin g 7] It is drawing showing the condition of having produced the compulsive moment of the direction which energizes in 
the above-mentioned CMP equipment on the part protruded from the substrate, and the electromagnet located in the side which 
counters, draws a magnetic fluid near, and removes the tilt moment of a pad plate inside. 

[Drawing 8] It is drawing showing the detail of the configuration of the substrate maintenance plate in the CMP equipment which 
is 1 operation gestalt of the polish equipment concerning the 2nd this invention, and a polish head, and (A) is a top view 
(however, a scouring pad and a pad plate are not shown), and (B) is a side elevation. 

[ Draw ing 9] It is the flow chart which shows an example of the semiconductor device manufacture approach concerning this 
invention. 

[Description of Notations] 

10 CMP Equipment (Polish Equipment) 

20 Maintenance Frame 

29 Spindle (Plate Supporter Material) 

40 Substrate Maintenance Plate (Substrate Attachment Component) 

50 Polish Head 

51 Criteria Plate 

52 Pad Plate (Movable Plate) 

53 Magnetic Fluid Inclusion Body (Compulsive Moment Grant Means) 

54 Scouring Pad 

60 Coupling Equipment (Plate Supporter Material) 

70 Electromagnet Attachment Component (Nonrotation Member) 

72 Electromagnet (Compulsive Moment Grant Means) 

80 Control Unit (Control Means) 

82 Position Transducer (Control Means) 

W Substrate 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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